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Abstract 
The paper describes a system of indicators to evaluate the intellectual capital in regions. It analyzes the 
development of 14 regions of Volga Federal district (VFD) of Russian Federation and rank them on the basis 
of such criteria as educational potential, scientific potential, social wellbeing index, etc. The study covers the 
years from 2000 to 2011. The integral index of the intellectual capital of all regions increased, but the 
components of intellectual capital changed unbalanced. The Nizhniy Novgorod region has the highest index 
of intellectual capital during all analyzed period but the index is still lower than in developed countries. The 
analysis of intellectual capital in regions of VFD detected a high level of the differentiation of all its 
components. Human capital assets developed harmonically in analyzed period; the asymmetry swing of 
indicators reduced. Structural and relational components characterize by asymmetry development. 
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1. Introduction 
 
Shaping and establishing of knowledge economy, a key and developments factor of which is 
manufacturing, distribution and effective use of scientific knowledge and technologies, point up such 
economic category as “intellectual capital”. Intellectual capital is a characteristic of intelligence for country or 
region; it works as a source of new knowledge, ideas and information of which raise competitiveness of 
economics and social prosperity.  
The majority of researches concerning intellectual capital aimed to intangibles assets defined as a 
difference between market and reported value of the company, they work as a key index of competitiveness 
and business efficiency. But such methods are also used for intellectual capital measurement in the country 
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and regions (Hormiga E., Hancock C. and J. Valls-Pasola., 2013).  
Presently there is no uniform understanding of intellectual capital phenomenon. Alfaro J., Lopez V., 
Nevado D. (2011) investigated such elements of country’s intellectual capital as human development, 
economic structure, international trade, foreign image and innovation. Lin C.Y. and Edvinsson L. (2011) 
marked other elements of intellectual capital: human capital, market capital, process capital, renewal capital 
and financial capital. Levashov V.K. (2008) defines intellectual capital as a complex of human, economic and 
financial resources activated in science and education. Independent Institute of Social Policy defines 
intellectual capital as an ability of the system (government/region/company/etc.) to find unique decisions for 
obtaining results in science, engineering, technology, etc. There are some articles which present how 
intellectual capital affects economic development of countries, its competitiveness and innovativeness (Liou, 
D.-Y., 2009).  
Application field of human development index is extensively discussed in the scientific literature. 
Equiponderance of elements is criticizing; possibilities of using different measurements, components, etc. are 
investigating (Klugman, J.  , Rodríguez, F., Choi, H.-J., 2011) . 
 There are three basic approaches in investigation of intellectual capital in Russia:  
x Economical – intellectual potential depends on the complex of human's knowledge and intellectual abilities 
whereby the product is created and realized. 
x Socioeconomic – an attention is focused on the system's (country's/region's/company's) ability to find 
decisions for reaching results. 
x Social – investigates a personal intellectual potential and its content, also investigates main components of 
society's intellectual life, particularly science and education (Makasheva, N.P. and Nesterova, O.A., 2011). 
Within the context hereof we mark main elements of intellectual potential as:  
x Human component – knowledge inherent in its host (i.e. skills and experience) and potential of a human as 
a knowledge generator; 
x Structure component – knowledge which doesn't attached to a specific person and which forms regional 
conditions. 
x Relational component – knowledge arising from relationship between system and environment: ability for 
implantation and self-contained generation of innovations, a product demand, investment potential and 
joint projects. 
  
2. Methodology  
At the first stage of analysis were determined factors which characterize main elements of intellectual 
capital (Ref. Table 1). Statistic indicators of all investigated regions in the analyzed period have a great 
influence on the choice of factors.  
A statistical data usage raises the result's objectivity and increase opportunities of its application for 
regional comparison and IC state dynamics research.  
At the second stage chosen indicators were reorganized into the comparable kind by the linear scaling 
method which applied, for example, in the calculation of Human Development Index. For the feedback 
relation of estimated factor calculation was made with the formula (1). 
  
max
max min
i
i
X XX X X
 
                                                                                                                                  (1) 
       
For the direct relation of estimated factor calculation was made with the formula (2).  
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 min
max min
i
i
X XX X X
 
                                                                                                                                 (2) 
 
where: I – index of i-indicator; Xi - actual value of i-indicator; Xmin and Xmax - minimum and maximum 
values of i-indicator in the affected period in all investigated regions, i – the number of indicators. 
 
Table 1. Statistical indicators of intellectual capital 
 
Index Name Indicators  
     Meaning  
max min 
Index of Education Potential 
Education  
  
E1 Employed with tertiary education, % 35.6 13.3 
E2 Expenditure of educational,  % in GRP 6.82 1.36 
E3 The number of HVE students per 10000 inhabitants 600 223 
Index of Social Welfare  
SW1 Gini index 0.451 0.306 
SW2 Unemployment rate, % 12.7 2.7 
Index of Science Potential  
S1 R&D personal per 1000 employed 29.09 0.52 
S2 Gross Domestic Expenditure on R&D, % in GRP 5.02 0.09 
Index of Informational 
Communicative Technology 
IT1 The number of personal computers per 1000 employed 42 8 
IT2 Proportion of computers with internet , % 95.9 20.7 
Index of Relational Capital  
 
O1 Capital investment per capita, RUB 121897 2301 
O2 The number of used advanced technologies 27837 28 
O3 The number of created advanced technologies 79 0 
O4 Share of innovative goods and services, % 26.5 0.2 
 
At the third stage five subscripts were calculated by the method of simple average of corresponding 
indexes: Index of Education Potential (IEP), Index of Social Welfare (ISW), Index of Science Potential (ISP), 
Index of Informational Communicative Technology (ITC) and Index of Relational Capital (IOC). 
The integral index of intellectual capital of the region (IP) was calculated by weighted simple average of 
subscripts (3). The index weight was defined by an expert analysis. 
 
 
0.25 0.15 0.25 0.15 0.2
0.25 0.15 0.25 0.15 0.2
IEP ISW ISP ITC IOCIP u  u  u  u  u                                         (3) 
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3. Results 
A goal of research was to calculate and compare changes in intellectual capital of VFD regions in 2000-
2011.  
In the analyzed period a significant increase of educational potential occurred; it was driven by a rapid 
increase of quantity of students. Number of students per 1000 inhabitants increased for 72% till 2008 in 
comparison with 2000, and then this number decrease annually, but the average performance in 2011 was 
52% higher than in 2000. Student’s number increase steady in all regions. An asymmetry midrange was 1.51 
in the analyzed period, see Fig.1.  
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Fig. 1. Asymmetry of indicators: E1, E2, S1, S2, IT1, IT2, O1, O2. 
The students population increase caused the raise of employed population share with a higher education, 
average increase in regions was 32.6 %. A maximal number of employed with  tertiary education was fixed in 
the Samara region – 33.6%; there are 6 more regions in leading group: the Ulyanovsk region, the Nizhniy 
Novgorod region and the Saratov region, the Republic of Tatarstan, the Chuvash Republic and the Republic of 
Mordova. 
The share of expenses for education in GRP (E2) had a negative effect on the educational potential. Even 
in nominal terms the majority of regions decreased educational spending from 2009 till 2011; this decrease 
average E2 factor in regions for 35.4 %. Only 3 regions (the Nizhniy Novgorod region, the Penza region and 
the Samara region) had E2 factor in 2011 higher than in 2000. 
Calculating a social welfare of investigated regions we can mark two opposite trends. On the one hand 
there is a considerable reduction of the unemployment level but on the other hand population earnings 
differentiation increased. 
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 A scientific potential lowered in all regions, an average reduction is 23%; it associated with a brain drain 
from research sectors. Thus, index of science potential reduced for 90% in the Mari El Republic, see Fig 2.  
 
 
 
Fig.2. Index of Science Potential. 
 
There is a strong differentiation of expenditure of R&D (S2) in regions, see Fig 1. There are 5 regions in 
leading group (where S2 > 1%): the Nizhniy Novgorod region, the Ulyanovsk region, the Samara region, the 
Penza region and the Perm region. In other regions (outsiders) this factor varies from 0.1 % to 0.68%.  
Dynamics of the indicator S2 in leading regions has a general orientation: it grows from 2000 till 2005, 
has strong reduction from 2005 till 2008 and increase to the level of 2005 from 2009 till 2011. Expenditure of 
R&D in GRP was stable in outsider regions. Asymmetry of indicator S2 varied from 29.8 times (2008) to 48.3 
times (2011) in viewed period (Ref. Fig1). The asymmetry coefficient of nominal domestic expenditure of 
R&D had been growing annually and it was 325.9 times in 2012.  
There was a great breakthrough in the informational communicative element: average indicator IT1 was 4 
times as much, IT2 indicator was 2.6 times as much. Herewith the differentiation in regions reduced, in terms 
of IT1 indicator the asymmetry swing decrease from 1.5 times in 2000 till 1.23 times in 2011; in terms of IT2 
indicator asymmetry swing decrease twofold (Ref. Fig1). 
The leader in investments volumes per capita (O1) during all the analyzed period is the Tatarstan 
Republic; its primarily concerned with the large project’s realization (“Millenium of Kazan”, preparations for 
Summer Students’ Games 2013), which gave an inflow of investments (including investments from federal 
budget). The regions’ differentiation in terms of O1 indicator had a tendency to reduction from 2000 till 2008, 
the asymmetry swing decrease more than twofold. After the financial crisis in 2008 region’s differentiation 
increased annually and the asymmetry swing increase for 35% against 2008. 
The Nizhniy Novgorod region uses the majority of innovation technologies (O2) and goes before the 
nearest competitors (the Republic of Bashkortostan and the Samara region) for four times in average. The 
Orenburg region and the Mari El Republic have the lowest O2 indicator, in average 40 times less than the 
leader. In spite of existing high level of differentiation in this indicator (asymmetry swing is 17.4 times in 
2011) there is a positive dynamics of its reduction.  
The Nizhniy Novgorod region and the Samara region wherein 667 and 435 technologies were created in 
12 years are leaders in quantity of created advanced manufacturing technologies. Also another two regions 
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(the Perm and the Saratov regions) have good results (more than 100 technologies). The worst result (less than 
30 technologies) had 4 regions: the Mari El Republic, the Chuvash Republic, Orenburg and the Kirov region).  
The rapid increase of the share of innovative production in total shipped products was demonstrated in the 
Kirov region (654%), the Nizhniy Novgorod region (417%), the Tatarstan Republic (392%) and the 
Ulianovsk region (367%). In 2011 can be marked 5 innovative-active regions of VFD (where O2 indicator is 
higher than 15%): the Republic of Mordova, the Samara region, the Ulianovsk region, the Nizhniy Novgorod 
region and the Republic of Tatarstan. Note that the registered maximum of O4 indicator is significantly below 
than the indicator of developed countries. 
 Results of the calculation of intellectual capital's integrated index are represented in Table 2.  
 
Table 2. The integral index of intellectual capital of  VFD regions in 2000-2011.  
VFD regions 2000 2005 2008 2009 2010 2011 
Republic of Bashkortostan  0,1749 0,2641 0,3530 0,3478 0,3572 0,3519 
Republic of Mari El  0,2532 0,3037 0,3245 0,3234 0,3298 0,3036 
Republic of Mordova  0,1924 0,3578 0,4288 0,4650 0,4704 0,4818 
Republic of Tatarstan  0,2332 0,3732 0,4412 0,4561 0,4705 0,4705 
Udmurt Republic  0,2474 0,3129 0,3728 0,3723 0,3732 0,3652 
Chuvash Republic  0,2508 0,3253 0,4087 0,4241 0,4203 0,3954 
Perm region 0,2013 0,2784 0,3724 0,3685 0,3900 0,3797 
Kirov region  0,1915 0,3122 0,3559 0,3488 0,3583 0,3338 
Nizhniy Novgorod region  0,4612 0,6194 0,6762 0,6873 0,6644 0,6647 
Orenburg region  0,1638 0,2158 0,2957 0,3059 0,3248 0,3285 
Penza region  0,2692 0,3907 0,4442 0,4413 0,4523 0,4770 
Samara region  0,3519 0,4547 0,4892 0,5013 0,5144 0,5178 
Saratov region  0,2875 0,3272 0,3960 0,4174 0,4306 0,4073 
Ulianovsk region  0,3064 0,3842 0,4569 0,4685 0,5004 0,5190 
  
Therefore the intellectual capital of all regions in the analyzed period increased. The leader in increasing 
speed is the Republic of Mordova (rate of increase is 2.5). High increasing rates also were fixed in the 
Republic of Bashkortostan, the Republic of Tatarstan and the Orenburg region. Note that these regions were 
in the outsider's group with the low integral index. Minimum intellectual capital growth has the Mari El 
Republic. Five regions which increased intellectual capital annually: the Republic of Tatarstan, the Orenburg 
region, the Ulianovsk region, the Republic of Mordova, and the Samara region. The Nizhniy Novgorod region 
has the highest index of intellectual capital during all analyzed period but the index is still lower than in 
developed countries. Imbalance of elements occurs in the majority of regions: the educational potential of all 
regions increased but most of them didn't keep the scientific potential. 
 
4. Conclusion 
The analysis of intellectual capital in VDR detected a high level of the differentiation of all its 
components. Human capital assets in VDR developed harmonically in analyzed period; the asymmetry swing 
of indicators reduced. Structural and relational components characterize by asymmetry development. Regions 
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which have higher rate of the spending for R&D in GRP and in quantity of created advanced technologies in 
the beginning of analyzed period continued to increase it; outsider regions continued to deteriorate. 
Socioeconomic differentiation is a great obstruction for innovation economics which is forming in Russia. 
That’s why it is very important to pay a special attention to a balanced development of intellectual capital in 
regions. Only effective teamwork of science, business and government will allow to create active innovation's 
making and commercialization; innovation capital of the region will be the prime tool of a monitoring system.  
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